Abstract The increase in chronic disease and associated musculoskeletal impairment experienced by a rising number of older persons will contribute to a surge in the prevalence of disability globally. The prevention of functional decline and the challenge of maintaining optimal functioning is complex and understudied. This review explores how physical therapy principles are applied within self-management (SM) programs for older adults with chronic illnesses. A search was conducted for papers that evaluated a chronic disease SM intervention involving a physical therapist (PT) delivered to older adults. In the papers reviewed, physical activity was the predominant focus of the SM interventions. Nine studies measured mobility and five studies reported positive functional outcomes. When mapped to the ICF classification of functioning, there were more positive findings at the level of body functions and structure in the arthritis studies compared to the COPD studies, where there were more positive findings at the level of participation. Future research and development needs to focus on integrating theoretical frameworks and rehabilitation-derived SM into PT practice.
Introduction
It is projected that a worldwide increase in the number of older adults combined with the global rise in chronic diseases will contribute to an unprecedented surge in the prevalence of disability [1] . The majority of older persons experience multiple comorbid diseases and [2] chronic musculoskeletal diseases are ranked as the second most prevalent cause of disability worldwide [1] . The interaction between the effects of aging and the physical changes associated with these chronic health problems result in barriers to maintaining optimal function as a component of health outcomes. The prevention of functional decline is complex and insufficiently studied. A recent systematic review attempted to determine the effectiveness of interventions that could mitigate functional decline. This review concluded that it was not currently possible to determine the overall benefit of the interventions from the studies because of the methodological heterogeneity; there was too much diversity in the sample selection with respect to risk for functional decline, the spectrum of outcomes measured was too broad and the outcome measures employed were suboptimal and inconsistently used [3•] . The purpose of this review is to provide an overview of the studies that have examined self-management (SM) interventions involving physical therapy which targeted functional outcomes for older adults with chronic illnesses.
Self-Management and Older Adults
For the purpose of this review, we used the definition of selfmanagement (SM) that we have used in a previous review [4] . Briefly, SM is when a person with a chronic disease engages in activities to protect his/her health, monitors and manages the symptoms of illness and manages the impact of illness on functioning along with emotions and interpersonal relationships [5] . A SM program is a multi-component strategy that aims to promote and support adequate SM for persons with chronic diseases by supporting each of these dimensions [6] . There is a generic set of skills that participants of chronic disease SM programs (CDSMPs) acquire, including problem solving, decision making, action planning, overcoming barriers and setbacks, accessing resources, managing and developing relationships with their healthcare providers, and tailoring health care and community interventions [7, 8•] .
Loss of self-management abilities has been associated with loss in different functioning domains, including physical functioning. Changes in physical functioning are a better predictor of loss of self-management skills than chronological age. Selfmanagement skills associated with function are needed by persons with chronic disease to prevent and manage functional decline [9] . Older adults are less likely than younger adults to participate in programs involving health promotion. Older persons who do participate are more likely to be more highly educated [10, 11] , female [11, 12] , younger [13, 14] , have a higher socioeconomic status [10, 15, 16] and are more interested in adopting positive health behaviours [10, 16, 17] . A recent study that examined predictors associated with attendance at a 6-week CDSMP found that persons who had higher function were twice as likely to attend compared to those with lower function, while frequency of exercise and Patient Activation Measure scores (a measure of self-management) were not associated with attendance [18] . Overall, evidence suggests that there is a subset of persons in need of SM who are difficult to engage in the process.
Physical Function as a Primary Health Outcome
Increasing evidence suggests that function should be considered as a sixth vital sign and should be assessed as a primary health outcome [19] [20] [21] . Functional status as an outcome of care is a major concern for persons with chronic illness, regardless of age, who are trying to self-manage their condition. Thus, increasing awareness about the relationship between physical function and the patient's overall health status will not only assist physicians and other members of the health care team to build their capacity in assessing functional status but will likely improve the care for persons with chronic illness. Physical function and mobility issues in the context of an individual's overall health status will supersede impairment issues because the former are predictive of independence and autonomy for the older person. An initial step in making assessments in primary care more salient to appropriate health outcomes in the elderly would be to implement tests of function [21] . Min and Shekelle (2012) have recently called for a globally accepted measure of functional decline, as the lack of a universal model to categorize older persons into functional subgroups acts as a barrier to empirically driven decisionmaking about prognosis and treatment interventions [22•] .
They have proposed a model called FRAME (Functional Reserve Assessment Map for Elders) that would provide a framework for clinically meaningful assessment of physical function.
Mobility disability Mobility, the ability to move independently within one's environment, is essential to maintaining independence in personal and instrumental activities of daily living (ADLs) [23] . Changes in mobility are frequently the first indication of functional decline [24] . Mobility disability, a highly dynamic process, is often indicative of health status [25] . Mobility disability is characterized by frequent transitions between states of mobility independence and mobility limitation (disability) [26] . These cumulative transitions of a person's life-long mobility form a mobility trajectory. Mänty (2007) hypothesized that major mobility disability develops through stages of preclinical mobility limitation and more minor mobility limitation [27] . Preclinical mobility limitation is a stage in the natural history of functional change when there is the opportunity for primary prevention interventions. Preclinical mobility difficulties can be reliably identified when adults modify the frequency, method, and time taken to complete walking tasks [28, 29] . The prevalence of preclinical limitations with mobility tasks in community dwelling samples has been reported as ranging from 20-40 % [30] , and from 31-55 % in adults over 75 years [27] . Persons in the preclinical mobility limitation stage are at increased risk for the onset of disability and for the early onset of disease [28, 29] . Persistent deterioration in mobility is a predictor of mortality and has been reported in the absence of changes in activities of daily living over a two year period [31] .
There are identified thresholds of muscle strength that are required to perform ADLs [32, 33] and walking and mobility [34] [35] [36] [37] . Normative data for community dwelling older adults for self-selected walking speed has been established as an average of 1.34 m/s for men and 1.24 m/s for women 60-69 years [38•] . Handgrip strength as a measure of overall strength has been used to identify thresholds for walking or climbing stairs with cut off points for the likelihood of mobility limitations for men being 37 kg (sensitivity 62 %; specificity, 76 %) and 21 kg for women (sensitivity 67 %; specificity 73 %). Decrements in muscle strength result in impaired mobility and the development of functional limitations, frailty, and disability [39, 40] . There are well established assessments of lower extremity function [41] and lower extremity muscle strength with age and sex based norms that can guide a targeted intervention and advice for the older person. Changes in gait or walking speed are predictive of the onset of further disability and dependency [25, 42] , and as a result, gait speed is often used as an indicator of health status.
Educating the older person about changes that are occurring in their function and mobility in the context of selfmanagement is a potentially effective way for the physical therapist to give them insight into their own functional status and engage them in discussions regarding a targeted and tailored action plan which may involve linking with evidence-based community resources [43] .
Frameworks to Address the Contribution of Self-management to Maximizing or Optimizing Function
There are three frameworks that can be used to inform work in SM: [48, 49] . A third conceptual schema was proposed by Glass (1998) and distinguishes between the capacity to function in the abstract, which is typically self-report and performance (hypothetical tense and experimental), and actual performance in daily life (enacted tense) [50] . A fourth conceptual explanation which informs functioning is the reserve capacity theory, which has two components: (1) functional performance threshold expressed as a certain level of strength, endurance and flexibility, required for the patient to complete their ADLs, and (2) functional capacity expressed as the ability to make physiological adaptations to respond to demanding activities above this basic level. The difference between the functional capacity and the functional performance threshold is called the functional reserve. The ability to respond to challenging tasks decreases with age and chronic illness(es). When it drops below the functional performance threshold, the patient will no longer be able to do basic tasks independently and will have to depend on others for help [51] .
3. Behavioral frameworks. Two behaviourally focused models on which the principles of SM are focused include goal setting, barrier identification, problem solving, goal modification, peer support, action planning and selfregulation as components. Self-regulation can be defined as an iterative, guided, goal-directed process that requires an individual to be self-reflective while engaging in a change process aimed at task-and time-specific outcomes and requires motivational and self-regulatory skills [52] [53] [54] . SCT defines concepts to explain adherence behavior [55, 56] . Self-efficacy and outcome expectations for positive behavior change are important mediators to these theories. Both of these can be used to understand, implement and utilize the self-management process. The current role of the PT profession within the conceptualization of SM is not clear. The objective of this review is to explore how physical therapy principles are applied within SM interventions for older adults with chronic illnesses and how they impact on the outcomes of interest. A secondary objective is to identify the theoretical framework cited and how it was used to develop or implement the intervention. PsycINFO (1987 to February 2013 , CINAHL and SportDiscus for English language papers using a combination of the following search terms: physiotherapy or physical therapy, self-care or selfmanagement and physical function or functional decline. A manual search of the reference lists of relevant papers was also conducted to identify any studies missed using this search strategy. Papers were included if: (1) they described a chronic disease self-management intervention involving a physiotherapist; (2) the mean age of the study population was≥65 years; (3) changes in physical functioning or functional decline were measured; and (4) the design was a randomized controlled trial (RCT). The titles and abstracts of all identified papers were screened and papers that met the inclusion criteria were identified (see Fig. 1 ). Two authors (JR, SS) extracted the data using a data extraction form. Once papers were systematically identified and included, then they were classified by disease. Following this we extracted information about: (a) theories or theoretical concepts used by the authors of each paper; (b) the components of the SM interventions focusing on the PT contribution; and (c) the outcomes utilized by the authors of each paper.
Search Strategy and Methodology
We also mapped the theories or theoretical concepts reported in the papers to one or more of our three main theoretical frameworks (service delivery, functioning and behavioral) and described the SM intervention and outcome measures of each paper in the terms of the three main theoretical constructs considered in this review. In our review related to Functional Capacity Theory, we assumed that all PT-led SM interventions were directed to increase the "functional reserve" of participants. Therefore, two authors (SS, AL) reviewed the characteristics of the PT-led SM interventions provided in the selected papers and determined how the "functional reserve" was addressed. The reviews were conducted separately and then disagreements were solved through dialogue and consensus.
Results
The search yielded 55 papers; of those, the majority were excluded by screening the title and abstract (n=41). The 14 remaining papers underwent full text analysis. There were three condition/disease specific areas (arthritis, osteoporosis and osteopenia, chronic obstructive respiratory disease) and several studies of generic chronic conditions where physiotherapy principles in the SM context were explored. The findings will be described under these headings (See Table 1 ).
Arthritis
The Osteoarthritis of the Knee Self-Management Program (OAK) is a disease-specific self-management program offered within a primary care setting that was evaluated using an RCT. Participants engaged in a 6-week program (2.5 hours per week), with assessments at baseline, 8 weeks and 6 months [57••].The SM program was delivered by health care professionals and was based on SCT with the goal of enhancing selfefficacy and promoting sustained behavior change. Physiotherapists delivered the program using a facilitators' manual which covered the following topics: medications/ analgesia (interactions, side effects, doses and polypharmacy), pain management strategies (cognitive and pharmacologic) fitness and exercise (strength, flexibility, aerobic and balance) joint protection, nutrition and weight control, fall prevention (balance and proprioception), environmental risk, coping with negative emotions, SM skills and the team approach to health care [57, 58••, 59 ••]. The target group size was twelve participants. Detailed information about exercise was offered by the therapist at every session, including instruction and demonstration. A comprehensive home exercise program was encouraged and incorporated the components noted above [58••] . The authors distinguished between the OAK and the disease specific Arthritis Self-Management Program (ASMP). Mobility was assessed using the Timed Up and Go (TUG) [60] . There were significant differences in favor of the OAK group at 8 weeks and 6 months on the main outcomes of physical function (WOMAC and SF36-Role Physical) and total WOMAC scores between baseline and 6 months. Pain scores were comparable between the groups. There was a difference on the TUG but it was not clinically significant. The authors emphasize the importance of having health professionals with expertise in musculoskeletal function lead the program, since they have the knowledge and skill to convey information about the disease and its management that lay-leaders are lacking [59••] . Two further studies evaluated the effectiveness of SM programs in people with OA where a PT was involved in the design and delivery of the interventions. One RCT, (n=105, mean age=65 years) focused on mainly women (83 %) with hip and knee OA and involved group exercise, a home exercise program, pain management, nutrition and disease-specific education. They used strategies such as goal setting, problem solving, planning and self-regulation to deliver the intervention in two parts. First, a peer educator discussed weight and pain management, physical activity and ergonomic aspects of activity. In the second hour, a PT taught an exercise program incorporating education about the balance between rest and activity, preferred types of exercise and integrating them into daily activities and the benefits of walking. Mobility was measured using the subscale of the International Rheumatology General Health and Lifestyle (IRGL) [61] . The intervention was delivered in weekly 2-hour sessions for 6 weeks and participants were assessed at 6 weeks and 6 months followup. There were significant effects for pain, quality of life, quadriceps strength, knowledge, self-efficacy, BMI, increased physical activity and decreased visits to a PT. There were no effects for range of motion, mobility or functional tasks [62] .
The People with Arthritis Can Exercise Program (PACE) was evaluated in another study for persons with self-reported arthritis (n=321, mean age=70 years, 80% female) at 8 weeks, and follow-up about physical activity levels at 3 and 6 months. The program targeted the SM of arthritis through exercise and cited no theoretical framework. There were two measures of mobility, gait speed and the 6-Minute Walk Test (6MWT). There was an improvement in pain, fatigue and self-efficacy outcomes but there was no significant difference in function or mobility. The classes were offered for one hour, 1x weekly for 8 weeks, and persons who attended ≥9 sessions showed a significant improvement in upper and lower extremity strength as measured by chair stands [63] .
In summary, all three studies demonstrated improvements in outcomes at the impairment [ [57••, 63] , however specific mobility benefits were not demonstrated in assessments where the PT evaluated mobility [62] . The follow-up period was generally short (6 months) and inconsistent across outcomes [63] and the effect sizes were small to moderate post-intervention and sustained but reduced at follow-up.
Several RCTs have examined the efficacy of SM programs to manage osteoarthritis (OA) of the knee specifically. A 12-week program of SM was used to deliver a multimodal PT program including taping, mobilization, exercises and massage in private practices to participants (n=140, mean age=68 years). Knee taping, home exercise and log book documentation were continued for a further 12 weeks post intervention and were considered part of the SM, versus a control who received sham ultrasound. There was no theoretical framework described to develop the intervention. Physical function was assessed using the WOMAC and SF-36 physical function, quadriceps strength and a step test but there was no performance test of mobility. There was no difference between the groups in pain (VAS), health status, quadriceps strength or balance [64] . The authors concluded that the intervention which included a SM component was not more effective than regular visits to a physical therapist.
The ESCAPE-knee pain program is a rehabilitation program involving exercise, SM and active coping strategies. It included disease specific education, physical activity, aerobic exercise, functional exercise, balance and coordination, symptom monitoring, pain management, joint positioning, nutrition, medication risk factor modification and accessing resources. The impact of the intervention on functioning in persons with chronic knee pain was compared with usual primary care (whatever the primary care physician considered appropriate). Participants (n=418, mean age=67 years) received the intervention in 30-minute sessions, 2× weekly for 6 weeks. To ensure consistency in content and delivery, the same physiotherapist tailored and progressed all exercise programs. There was no performance measure of function or mobility. The improvement on the function, pain and total scores for the WOMAC functional performance, time and exercise health beliefs, anxiety and depression and QoL were greater for the intervention group [65] .
The ESCAPE-knee pain program was later compared to outpatient physiotherapy by Jessep (2009) . A PT led a themebased discussion at the beginning of each session followed by a progressive exercise session to improve strength, balance, co-ordination and function. Participants (n=64, mean age=67 years) received the 1 hour intervention 2x weekly for 5 weeks and received a tailored home exercise program and information about community resources. They were also offered a one hour review session after 4 months. There was no theoretical framework cited to support the intervention and no performance based assessment of mobility or function. The intervention group showed greater improvement in exerciserelated beliefs and self-efficacy and cost effectiveness but no difference in the reported physical function or pain subscales of the WOMAC, ADLs, anxiety and depression, healthrelated quality of life or health services utilization [66] .
In a study by Hughes (2006) , an iterative problem solving approach to SM was designed to enhance arthritis self-efficacy for both exercise, exercise adherence, pain management and other arthritis related symptoms. It was used as part of a multicomponent exercise intervention for adults (n=215, mean age= 73.3 years) with mild to moderate hip/knee OA and was led by a PT. Participants were asked to sign individualized postintervention exercise contracts and complete daily exercise logs, and were encouraged to maintain home-based physical activity programs. The intervention was based on SCT with self-efficacy being an important mediator to sustained behavior change [67] . The authors also followed a Negotiated Adherence Model [68] and the process model for patient-practitioner collaboration [69] . Participants received 90 minute sessions 3x weekly for 8 weeks. Mobility was assessed using the 6MWT [70] and lower extremity performance using chair stands [71] . There were positive outcomes in favour of the intervention group for arthritis self-efficacy, exercise adherence and self-efficacy, adherence to the program, maintenance of physical activity and the pain and stiffness subscales of the WOMAC. There were no between group differences on the performance measures (the 6 MWT or the sit-to-stand test) [72, 73] .
In summary, the evidence to date for SM interventions to manage knee OA in older persons, two of which described theoretical frameworks for their interventions, showed an increase in self-efficacy for exercise and exercise adherence and improvement in self-reported pain and function [65, 72, 73] Neither of these studies included an objective measurement of mobility. The remaining three studies had no theoretical underpinnings to support the interventions [64] [65] [66] ; two of these studies showed no significant difference between the groups on any outcomes [64, 66] while one study did show a significant change in self-reported functional outcomes [65] . It is surprising that only one study included an observed test of mobility [72, 73] .
Osteopenia and Osteoporosis
A self-management program was combined with a 10-week water-based exercise program targeting balance, fear of falling and quality of life for community-dwelling older women (n=50, mean age=73.3 years) with a diagnosis of osteopenia or osteoporosis. The program was conducted by a PT and was offered in 1-hour sessions 2x weekly [74] . The control group received no intervention and was not encouraged to change their physical activity. Topics covered in the 10-minute education SM component prior to the water-based intervention related to osteoporosis, medications, footwear, physical activity, goal setting, home exercise programs and falls risks and hazards, all of which were reinforced while exercising. These sessions used self-assessment questionnaires to identify risks and weekly goal setting and diary review to address modifiable risks, checklists, group brainstorming and exercise diaries. The intervention group showed improved outcomes compared to the control on the Step Test as a test of dynamic standing balance, and four of the eight domains on the SF-36 including the physical function, vitality, social function and mental health. There were no between group differences on the fear of falling measure (Modified Falls Efficacy Scale). There was no measure of mobility and no specific outcome measure used to assess the effect of the SM component of this intervention which makes it difficult to assess its specific contribution to the overall effects. The actual time spent on SM was minimal compared to the water-based intervention and there was no SM framework or theory from which the intervention was developed. Both groups achieved the maximum score on the fear of falling measure at baseline so it is difficult to estimate whether there was a change in selfefficacy as a result of the intervention. The use of SM with this population offered in conjunction with a water-based intervention to improve balance and manage fear of falling needs further development and examination [74] .
Chronic Obstructive Pulmonary Disease (COPD)
Three studies have evaluated self-management interventions for older persons with COPD using randomized designs. An early Canadian study (n=191, mean age=70 years) used education, problem solving, self-regulation and individual coaching to deliver an 8-week program entitled Living Well with COPD. Participants were followed by telephone for one year to examine the effect of the program on use of hospital services and health status. The participants received an individually based program. It had no theoretical framework and included disease-specific education, fatigue management, relaxation and dyspnea management, symptom monitoring and a home exercise program compared to a usual care group [75] . Assessments were completed at 4 and 12 months. There was reduced utilization of health services, improved QoL and greater regulation of COPD symptoms but no improvement in exercise capacity or pulmonary function measures for the participants who received the intervention [75] . There was no selfreported or performance measure of physical functioning.
A similar SM program in the Netherlands posited SelfEfficacy Theory as the underlying framework and included dyspnea management, medication, relaxation, physical therapy, leisure activity, a home exercise program, ergonomics and nutrition as part of the SM intervention and compared it to usual care [76] . Education, goal setting, self-regulation, coaching and peer support were strategies used to deliver the intervention to the group (n=248, mean age=65 years) during five 2-hour sessions. The intervention also included a weekly 1-hour fitness session over 2 years led by a PT. The results of this trial showed no between group differences at 6 and 12 months in health related QoL, functional capacity, symptom control (e.g., diary of breathlessness), or COPD self-efficacy.
An RCT based in the UK examined an intervention that used a video to deliver the benefits of an exercise program (aerobic and strengthening) to patients with COPD (n=27, mean age=70 years). Both the intervention and control group received an educational booklet about disease specific issues, medication, symptoms management, relaxation, risk modification and physical activity. All participants had an individual session with a PT where they discussed anxiety and benefits of exercise. The intervention group was then encouraged to perform the 30 minute videotaped home program 4x weekly for 6 weeks, which incorporated coaching, education and self-regulation strategies. The results showed an improvement in walking capacity (Incremental Shuttle Walk Test) [77] , dyspnea associated with daily function (dyspnea, fatigue and emotions) and disease-specific quality of life. There was no significant between group differences in anxiety or depression [78] . Two of the three studies reviewed used a measure of mobility to assess the effect of the intervention [76, 78] , and both of these studies used selfregulation strategies to deliver the intervention.
Heart Disease
A Canadian study examined the effects of using a structured multidisciplinary clinical pathway for older women with chronic heart failure (CHF) (n=91, mean age=75 years). The intervention included disease-specific education, physical activity which included both group and home exercise, nutrition, stress management and information about accessing resources; it was compared to usual care. A theoretical framework was not provided for the intervention. Education, coaching and selfregulation strategies were used to deliver the intervention 2x weekly for 6 weeks. Assessments at 6 weeks and 6 months showed there was no difference between the groups on the Heart Failure Questionnaire, Physical Functioning Scale, SF-36, MMSE or health service utilization. There was no measurement of physical performance or mobility [79] .
Generic Chronic Disease Programs
A multi-component intervention (individualized PT and OT, risk assessment, chronic disease management and web-based education) was delivered to persons with chronic disease including back pain, diabetes, multiple sclerosis, stroke, Parkinson's Disease, cardiovascular disease, COPD, asthma, fibromyalgia, cancer, arthritis and obesity (n=303) versus a control group who received usual care in a primary care setting. The CDSMP was a derivative of the Stanford program and included information linking rehabilitation principles such as FITT (frequency, intensity, time and type) principles for exercise and assistive devices to CDM and was delivered by the PT and OT 1x weekly for 6 weeks in a group format. An individual approach to SM was integrated into the PT/OT treatment intervention for persons who were unable to participate in the group sessions. The Social Cognitive Theory [67] and the Nagi framework [49, 80, 81] were both used in the development of the intervention.
There were significant positive effects for the intervention group for a health utilization measure (planned hospital days) and patient satisfaction but no between group differences on the SF-36, the Late-Life Function and Disability Instrument (LLFDI) or the performance measures (2MWT, the lower extremity performance test or grip strength). Self-management and self-efficacy measures also showed no difference although improved communication with physician approached significance. It is difficult to distinguish the contribution of the SM within this complex intervention, as the SM interventions themselves were not targeted sufficiently towards functional health and physiotherapeutic principles could have been more fully incorporated.
Theoretical Components of SM Interventions
Service delivery framework Six studies [62, 66, 75, 79, 82, 83] included a service delivery outcome, although did not cite these in the context of the CCM; they all measured the same concept of health care utilization. Interestingly, a study that used a patient-practitioner collaboration model did not identify a service delivery component as a target within the SM intervention.
Functioning Framework
International classification of functioning Eleven studies included outcomes for the "body functions and structure", "activities" and "participation" concepts of the ICF (See Table 1 ). Only one study did not incorporate a measure of the "body functions and structure" concept of the ICF [79] and three studies omitted measures of "participation" [72, 74, 78 ].
Glass' model of functioning Five studies [59••, 63, 64, 74, 82] focused on measuring function at the hypothetical and experimental tenses. Three studies [65, 66, 76] only measured function at the hypothetical tense. Four studies [62, 72, 75, 78] only measured function at the experimental tense. None of the studies included an outcome measurement of the enacted function.
Reserve capacity One study targeted increasing "functional reserve" indirectly by focusing only on cognitive-behavioral interventions to increase the amount of participants' physical activity [57••] . The remaining interventions targeted increasing functional reserve directly by providing structured exercise programs to the participants. Six studies [63, 65, 66, 73, 76, 82] aimed to increase functional reserve by individually tailoring the exercise program using baseline assessments and progression of either frequency or intensity. Six studies [62, 64, 74, 75, 78, 79, 83 ] prescribed a standardized exercise program to all participants, which did not include individualization (tailoring) or progression.
Behavioral Framework
Only two studies [59••, 64] did not include an outcome related to individual behavior. The remaining studies included outcome measurements of self-efficacy, and some also included measurements of treatment adherence [72] , self-regulation [75] , and self-control [76, 78] . Table 2 outlines how four of the studies reviewed used a theoretical framework (primarily SCT) to develop, deliver and evaluate their SM intervention. Three of these studies measured self-efficacy as an outcome, but also assessed a variety of other outcomes using self-report and performance measures. This is important, since selfefficacy is a mediator in behavior change; it is also essential to demonstrate that SM interventions modify other key health outcomes.
Discussion
Approaches to managing increasing patient complexity and chronicity will not be met with guidelines for single diseases.
As function is likely to be a focus of care for both patient and practitioner, the focus of management for persons with chronic and complex conditions should be on understanding functional capacity and resolving issues with respect to functional status [84] . In this paper we reviewed studies in which PTs delivered SM interventions to older persons. Only nine of the 15 studies measured mobility and the assessments used included the 2MWT and the 6MWT, the TUG, the 8-foot walk test (as part of the lower extremity performance test) and the Incremental Shuttle Walk Test. Five out of the 15 studies reported positive findings in the functional outcomes reported [59••, 63, 65, 66, 78] . When mapped to the ICF classification of functioning, there were more positive findings at the level of body functions and structure in the arthritis studies compared to the COPD studies, where there were more positive findings at the level of participation The largest emphasis in assessment was in body functions and structure (the impairment level of functioning) and the fewest measures were at the level of participation. Self-management programs have traditionally targeted symptoms as a way of managing and stabilizing the disease process by lessening acute exacerbations. However, physical therapists can offer unique contributions to SM interventions by targeting activity and participation levels. This approach to optimizing functional health for persons with chronic disease should be through the promotion of regular physical activity as is evidenced in this current review. Eleven studies used a performance measure to assess functional activity [59••, 62, 63, 65, 66, 72, 75, 76, 78, 82, 85] and only two of these studies reported significant differences for the intervention group [59••, 78] . Future focus needs to be directed at maximizing mobility, specifically walking. Even for individuals with functional limitations, slower paced walking and adapted exercise can improve function. Most studies aimed to increase the functional reserve of participants directly, and half of these studies accomplished this by tailoring and progressing the exercise intervention. Based on the theoretical concept of "functional capacity" as the ability to adapt to physical demanding stimulus, it is important that the physical activity components of SM interventions include the concepts of tailoring and progression to achieve a training effect and achieve greater functional reserve.
A meta-analysis of SM programs for older adults with arthritis, hypertension, and diabetes examined 53 RCTs and found that there was evidence that SM interventions reduced haemoglobin A 1C and blood pressure in diabetes and hypertension groups but had little effect on pain and function for persons with arthritis [86] . It has been suggested in the literature that to make any meaningful conclusion about SM interventions, standardization of various components of the interventions and the outcomes measured needs to be undertaken [86, 87] . Jansma (2010) has made an important contribution to synchronizing and integrating the approaches between the delivery of SM and rehabilitation interventions. She describes that they both strive to optimize functioning to allow people to participate fully in life, they are both goal orientated (using self-selected goals), are patient-centred and take a problem solving approach to delivering care. This occurs in coordination with the rehabilitation team and with consideration of learning principles and teaching skills. However one of the fundamental differences is that the CDSMP is often delivered by a lay facilitator compared to the rehabilitation intervention which is delivered by professional [88] . The program by Coleman et al. (2008) is an example of how SM programs incorporating musculoskeletal principles and rehabilitation strategies should be structured and implemented. They argue for the role of PTs as well as other health professionals in the delivery of SM where the added benefit may be a result of modeling and more detailed knowledge about the condition and adapted functioning. They emphasize the importance of the skill and expertise offered by health professionals rather than the empathy and support offered by lay leaders. There were long term improvements for patients who undertook the OAK program which have not been demonstrated in other arthritis SM programs [57••, 58••, 59 ••]. An important barrier to participation of the PACE program was the lack of physical challenge provided by the program [63] . This is easily rectified in programs delivered by physical therapists who can use their expertise in musculoskeletal function to tailor interventions to the needs of participants.
A classification system for mobility and function is needed to clarify communication about function and facilitate the targeting of physical therapy interventions. There is the opportunity for physical therapists to increase the link between primary care (with rehabilitation based self-management programs) and public health (with adaptive participation in community based programs) by integrating their clinical work into community based approaches to promote functional health at individual and population levels.
Conclusions
Future research and development needs to focus on the core professional principles, theoretical frameworks and the integration of rehabilitation derived SM into PT practice. SM programs led by PTs need to have a mobility measurement component with a performance measure in the outcomes. There is evidence PTs can provide expertise about conditions and adapted functioning which can help overcome some barriers to participation and result in positive health outcomes.
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